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Description

[0001] The presentinventionrelates generally to a da-
ta transmitting/receiving apparatus for a base station
(BS) and a mobile station (MS), and in particular, to an
apparatus and method for transmitting/receiving packet
data between a BS and an MS.

[0002] In general, a mobile communication system
transmits/receives data in a predetermined frequency
band to ensure mobility for users. The driving force be-
hind the recent rapid development of mobile technology
is the growing demands for data services such as wire-
less Internet browsing. Considering the unexpectedly
soaring number of users in mobile communication sys-
tems, there is a need to explore a method of efficiently
providing limited resources to multiple users in design-
ing a mobile communication system.

[0003] A voice service-focusing mobile communica-
tion system requires minimization of time delay, where-
as a data communication supporting system requires
minimization of an error rate. In view of the characteristic
of data communication, the existing circuit-switched
protocol gives rise to an improved packet data protocol.
Developmental work and standardization are under way
to enable services using the packet data protocol to be
available in existing mobile communication systems
such as GSM (Global System for Mobile Communica-
tion), CDMA (Code Division Multiple Access), and
DAMPS (Digital Advanced Mobile Phone System).
[0004] Concerning the European mobile communica-
tion system, GSM, it provides circuit-switched data serv-
ices and connectivity to an external data communication
network. The circuit-switched data services are used for
packet-switched data communication as well as for cir-
cuit-switched data communication. GPRS (General
Packet Radio Service) has been introduced into the
GSM to render the packet -switched data communica-
tion efficient. The GPRS enables IP (Internet Protocol)
communication or virtual circuit-switched communica-
tion. The GPRS supports a connectionless protocol like
IP as well as a connection-oriented protocol like X.25.
One of the advantages of the packet-switched data pro-
tocol is sharingone transmission resource among a plu-
rality of users. In GSM, a time slot of the radio frequency
carrier can be shared among a plurality of users during
transmission/reception. The shared resources for uplink
and downlink transmission are managed by a network,
that is, a base station of a mobile communication sys-
tem.

[0005] "Digital cellular communication system (Phase
2+); General Packet Radio Service (GPRS); Mobile Sta-
tion (MS) - Base Station System (BSS) interface; Radio
Link Control/Medium Access Control (RLC/MAC) proto-
col", European Telecommunication Standards Institute
(GSM 04.60 version 6.3.1 Release 1997), June 1999,
pages 1 to 185, specifes procedures used at the radio
interface for the general packet radio service medium
access control/radio link control layer.
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[0006] The major advantages of implementation of a
packet data protocol in a mobile communication system
are high rate data transmission and efficient use of fre-
quency bands. The GPRS is, briefly saying, a "multi-slot
operation" which allows one user to occupy one or more
transmission resources.

[0007] FIG. 1 illustrates a GPRS network configura-
tion according to the GPRS standard.

[0008] Referring to FIG. 1, packets input to an exter-
nal X.25 network 122 and an external IP network 124
are transferred to a GPRS network through GGSNs
(Gateway GPRS Support Nodes) 120. The packets are
transmitted to SGSNs (Serving GPRS Support Nodes)
116 though a backbone network 118 by path selection
in the GGSNs 120. Each SGSN 116 supports a service
for the area where a GPRS terminal is located. The SG-
SN 116 transmits a GPRS packet destined for the ter-
minal to a BSS (Base Station Subsystem) 110 for ded-
icated transmission. A GPRS register in an HLR (Home
Location Register) 114 stores all GPRS service sub-
scriber data. The subscriber data are exchanged be-
tween the SGSN 116 and an MSC (Mobile Switching
Center) 112 to check service-related items such as lim-
ited roaming.

[0009] FIG. 2 illustrates the structure of transmission
packet data. Referring to FIG. 2, packet transmission
will be described below.

[0010] A packet from a GPRS network is mapped to
at least one LLC (Logical Link Control) frame. The LLC
frame has an information field, a frame header (FH), and
a frame check sequence (FCS). This LLC frame is
mapped to a plurality of RLC (Radio Link Control) data
blocks. Each RLC data block includes a block header
(BH), an information field, and a block check sequence
(BCS). Here, "block" is the smallest transmission unit
for a packet in the air interface. That is, an RLC data
block is mapped to a radio block of a physical layer. L3H
is the header of Layer 3 message.

[0011] Three medium access modes are supported in
the RLC/MAC layer of GPRS: dynamic, extended dy-
namic, and fixed. The MS, in dynamic allocation, moni-
tors its assigned USF (Uplink State Flag) on each PDCH
(Packet Data Physical Channel) and transmits one or
four radio blocks on the PDCH. The extended dynamic
allocation is a simple extension of the dynamic one
adapted to deliver large volume data. Within this mode,
a USF value indicates assigned block periods on sev-
eral PDCHs. In the case of the fixed allocation, a certain
amount of assigned block periods are fixed. Handling
with this mode does not involve monitoring of a USF val-
ue for a half duplex mode. A medium access mode avail-
able to the MS depends on MAC_MODE in a PACKET
DOWNLINK ASSIGNMENT message received from the
BS.

[0012] In the description of the present invention, a
link and a channel directed from the BS to the MS are
termed a "downlink" and a "downlink channel", and a
link and a channel directed from the MS to the BS are
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termed an "uplink" and an "uplink channel".

[0013] The RLC BH has a USF for medium access on
the uplink. FIG. 3 illustrates the structure of RLC/MAC
data. The structure of RLC/MAC data block is defined
and explained in GSM/GPRS specification. A radio
block (also called RLC/MAC block) consists of one MAC
header, one control message contents or one data mes-
sage contents. MAC header contains;

- USF(Uplink state flag, 3 bits) This is used to identify
users for Uplink transmission, or to characterize a
PRACH.

- Payload Type(2 bits) This identifies the type of block
that follows (RLC data block or RLC/MAC control
block).

- S/P(Polling control, 3 bits) One Supplementary/
Polling(S/P) bit to poll the mobile station (so that it
sends an acknowledgement message) and two
RRBP bits to tell the mobile station where to send
the acknowledgement messages.

[0014] The USF of a packet data channel is used for
multiplexing uplink radio blocks from a plurality of mobile
users. The USF occupies three information bits and thus
identifies eight (23) USF states. Uplink traffic is multi-
plexed according to the USF value. The USF is included
in each radio block at the initial downlink transmission.
Since the USF is set in all downlink radio, dynamic allo-
cation is used. All MSs sharing a particular transmission
resource monitor USFs on a downlink channel to check
whether the uplink transmission resource is available. If
its assigned USF indicates to an MS that uplink trans-
mission is available, the MS transmits data in the next
uplink radio block.

[0015] FIG. 4 is a timing diagram showing uplink
transmission according to the USF of a downlink chan-
nel. Referring to FIG. 4, for USF=R1, MS 1 is authorized
to use four uplink bursts. Similarly, for USF=R2, MS2 is
authorized to use four uplink bursts. For USF=F, an MS
transmits an uplink PRACH (Packet Random Access
Channel) to initiate uplink transmission. In the above
manner, uplink transmission is carried out.

[0016] For uplink packettransmission, the MS transits
from a packet idle mode to a packet transfer mode and
requests resource assignment to the BS by a Packet
Channel Request message. The BS then determines
whether resources are available by checking the state
of radio resources. If the radio resources are available,
the BS establishes a TBF(Temporary Block Flow) mode
and transmits a Packet Uplink Assignment message to
allow the MS to use one or more PDCHs. At the same
time, the BS sets a USF value in a PDCH for identifica-
tion of the resource-assigned MS. The MS sets a timer
to TBF Starting Time set in the Packet Uplink Assign-
ment message and uses a PDCH when the timer ex-
pires. This is the uplink contention resolution of GPRS.
[0017] The Packet Uplink Assignment message has
a USF_GRANULARITY field. If USF_GRANULARITY is
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0, one uplink radio block per USF is transmitted. If
USF_GRANULARITY is 1, four uplink radio blocks per
USF are transmitted. Then, the BS checks the radio
block(s) received from the MS and transmits a Packet
Uplink Ack/Nack message to the MS.

[0018] FIGs.5and 6illustrate establishment of the up-
link according to the standard specification GSM/GPRS
05.02 when USF_GRANULARITY is 0 and 1, respec-
tively. UN is Unused downlink slot. The case with
USF_GRANULARITY=1 exhibits better system per-
formance than the case with USF_GRANULARITY=0.
[0019] It may occur that when the MS is about to com-
plete packet data transmission, transmission data is
generated in the BS. Such cases are quite common due
to the bidirectionality of packet data communication.
[0020] In the above-described conventional technol-
ogy, the MS changes from the packet transfer mode to
the packet idle mode after packet transmission. The MS
then acquires system-related information from a PB-
CCH(Packet Broadcast Control Channel) and checks
whether a Packet Paging Request message has been
received by monitoring a PCCCH(Packet Common
Control Channel). If the Packet Paging Request in-
cludes a paging message for the MS, the MS sets a ded-
icated mode by transmitting a Packet Paging Response
message as defined in GSM 04.60 to the BS and re-
ceives data from the BS, which will be described in con-
nection with FIG. 7.

[0021] FIG. 7 is a diagram illustrating a signal flow for
establishing the uplink, transmitting uplink data, and
then establishing the downlink according to the GSM
standards.

[0022] Upon generation of data to be transmitted to
the BS, the MS is released from the packet idle mode
and transmits the Packet Channel Request message to
the BS. If the BS determines that a packet channel is
available by checking the radio links, it transmits the
Packet Uplink Assignment message to the MS. As de-
scribed referring to FIG. 5 or FIG. 6, the BS acknowl-
edges packet uplink assignment by a USF. Then, the
MS transmits packet data until there are no remaining
packet data to be transmitted as indicated by the USF.
[0023] After the packet transmission is completed, if
data to be transmitted to the MS is generated in the BS,
the BS checks a PBCCH and pages the MS by the Pack-
et Paging Request message. Upon receipt of the paging
signal in the packet idle mode, the MS transmits the
PACKET PAGING RESPONSE signal to the BS. Thus,
a dedicated mode is established between the BS and
the MS and downlink data transmission is carried out.
[0024] If transmission data for the MS is generated at
the end of packet transmission from the MS, the BS has
no way to notify the MS that it has transmission data for
the MS. Therefore, the dedicated mode is not set until
the MS transitions from the packet transfer mode to the
packet idle mode and then receives the Packet Paging
Request message paging the MS from the BS.

[0025] In other words, after releasing the established
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radio resource (RR) connection between the BS and the
MS, the BS sets a new TBF mode, pages the MS and
transmits data to the MS an inefficient use of resources
and time.

[0026] Itis, therefore, the object of the present inven-
tion to provide a method of notifying a MS of the need
to establish a downlink channel before an uplink channel
is released during the period when the uplink is estab-
lished in a GSM mobile communication system.

[0027] According to the present invention, there is
provided a method of transmitting and receiving packet
data in a mobile communication system as claimed in
claims 1, 3 and 5.

[0028] According to an aspect of the present inven-
tion, there is provided a method of simplifying a call set-
up process between a BS and an MS in a GSM mobile
communication system.

[0029] According to another aspect of the present in-
vention, there is provided a method of reducing power
consumption for a BS and an MS in a GSM mobile com-
munication system.

[0030] According to a further embodiment of the
present invention, there is provided a method of trans-
mitting and receiving packet data in a mobile station of
a mobile communication system using an uplink/down-
link state flag (UDSF) comprising the steps of monitoring
the UDSF during uplink packet transmission to deter-
mine if a downlink state flag is set, storing the downlink
state flag if the downlink state is set and continuing up-
link packet transmission, and receiving downlink packet
data in a dedicated mode upon completion of the uplink
packet transmission.

[0031] The foregoing object of the present invention
is achieved by providing a method of transmitting/re-
ceiving packet data in a mobile communication system.
According to the present invention a mobile station re-
quests a packet channel to a base station. The base sta-
tion checks whether the packet channel is available by
monitoring the state of a radio link. If the packet channel
is available, the base station transmits a Packet Uplink
Assignment message including a UDSF (Uplink/Down-
link State Flag) to the mobile station. The mobile station
checks whether a downlink state flag is present by mon-
itoring the UDSF of the Packet Uplink Assignment mes-
sage. When the downlink state flag is present, the mo-
bile station receives downlink packet data from the base
station in a dedicated mode after the mobile station com-
pletely transmits uplink packet data.

[0032] The above object, features and advantages of
the present invention will become more apparent from
the following detailed description when taken in con-
junction with the accompanying drawings in which:

FIG. 1illustrates a GPRS network configuration ac-
cording to the GPRS standards;

FIG. 2 illustrates the structure of packet data;

FIG. 3 illustrates the structure of RLC/MAC data;
FIG. 4 is a timing diagram showing uplink data
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transmission according to a USF value set in a
downlink message;

FIGs. 5 and 6 illustrate establishment of the uplink
according USF_GRANULARITY;

FIG. 7 is a diagram illustrating a signal flow for es-
tablishing the uplink, transmitting uplink data, and
then establishing the downlink according to the
GSM standards;

FIG. 8 is atiming diagram in the case where a UDSF
(Uplink and Downlink State Flag) is used according
to an embodiment of the present invention; and
FIG. 9 is a diagram illustrating a signal flow for es-
tablishing the uplink and the downlink between a BS
and an MS according to an embodiment of the
present invention.

[0033] A preferred embodiment of the present inven-
tion will be described hereinbelow with reference to the
accompanying drawings. In the following description,
well-known functions or constructions are not described
in detail since they would obscure the invention in un-
necessary detail.

[0034] Only uplink packet transmission in dynamic al-
location medium access is considered to simplify a de-
scription of packet data transmission between a BS and
an MS in a packet data transmission system. Specifical-
ly, a description will be made of the case that the BS has
transmission data during uplink transmission.

[0035] FIG. 8 is a timing diagram in the case where a
UDSF (Uplink and Downlink State Flag) is used accord-
ing to the present invention.

[0036] A BS transmits a flag with
USF_GRANULARITY=1 for uplink packet data trans-
mission to an MS. The BS allows uplink packet data
transmission using the first one of four slots assigned to
the MS and uses one of the other three slots as a down-
link state flag. A BS can set various priority levels of
downlink data using all three bits or two bits.

[0037] Therefore, ifthe BS allows a first mobile station
MS1 uplink transmission and has no transmission data
directed to MS1, the BS inserts 1 in the first slot and no
data in the second through fourth slots. If the BS allows
an Nth MS uplink transmission and has transmission da-
ta directed to the Nth MS, the BS inserts data indicating
the presence of the downlink data using one of the sec-
ond through fourth slots, or all three slots. When the
three slots are all used, the priority of the downlink data
can be expressed. For three bits, 23 priority levels of
downlink data can be expressed.

[0038] FIG. 9 is a diagram showing a signal flow for
establishment of a downlink channel and an uplink
channel between a BS and an MS according to an em-
bodiment of the present invention. Channel establish-
ment between the BS and the MS will be described be-
low referring to FIGs. 8 and 9.

[0039] Upon generation of uplink transmission data,
the MS transits from the packet idle mode to the packet
transfer mode and transmits a Packet Channel Request



7 EP 1 248 476 B1 8

message to the BS. The BS then determines whether a
packet channel is available by checking the radio link
and ifitis, the BS transmits a Packet Uplink Assignment
message to the MS. At the same time, the BS allows
assignment of the packet channel using a UDSF as de-
scribed referring to FIG. 8. That is, when packet channel
assignment is done, the BS transmits a message with
USF_GRANULARITY=1 in the first of four slots as-
signed to the MS. The MS then performs uplink packet
transmission in the assigned four slots.

[0040] The packet data transmission can be consid-
ered in two ways.

(1) In the case where the MS is capable of contin-
uing packet transmission, the packet transmission
lasts until there is no remaining transmission data
as long as the BS allows the MS uplink channel as-
signment. In this case, the UDSF signal uses one
bit. In other words, when the priority level of down-
link data is not notified, the MS carries out the uplink
transmission without interruption. If the MS recog-
nizes a downlink state flag by monitoring a UDSF
during the uplink transmission, the MS establishes
a dedicated mode for downlink transmission without
transitioning to the packet idle state.

(2) In the case where the UDSF occupies at least
two bits, the downlink state flag can be set to rep-
resent at least four different classes. If the UDSF
represents the highest priority level of downlink da-
ta, downlink transmission can take precedence
over uplink transmission. In this case, the MS dis-
continues its uplink transmission and establishes a
dedicated mode for the downlink transmission. Af-
ter receiving all downlink data, the MS resumes the
uplink transmission.

[0041] Even if the UDSF occupies two bits, the above
method can be employed. That is, the first and second
slots can be used: the first slot for
USF_GRANULARITY=1 and the second slot for the pri-
ority level of data. It can be assumed that if the second
bitis 1, the data is high in priority level and if the second
bitis 0, the data is moderate in priority level. In this case,
upon generation of downlink transmission date, the data
can be transmitted in the third slot only or the third and
fourth slots.

[0042] In this manner, data of a higher priority can be
processed above all. If data is of the same priority level,
the data is processed after the existing data is complete-
ly processed.

[0043] Returning to FIG. 9, the case that the UDSF
uses one bit will be described.

[0044] Upon receipt of a Packet Uplink Assignment
message from the BS, the MS sets a timer to TBF Start-
ing Time set in the received message. When the timer
expires, the MS can use a PDCH, which is the uplink
contention resolution in GPRS.
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[0045] Then, the MS transmits packet data to the BS
according to the message which is assumed herein to
have USF_GRANULARITY=1, until the uplink packet
transmission is completed as long as the BS allows the
uplink transmission. If the MS recognizes the existence
of downlink transmission data by monitoring the UDSF,
the MS sets a dedicated mode with the BS after trans-
mission of the last data.

[0046] After finishing the uplink transmission, the MS
can receive the downlink data directly without transition-
ing from the packet transfer mode to the packet idle
mode. In other words, since an RR connection has al-
ready been established and a TBF mode is set, the MS
can receive the data without passing through the con-
tention resolution procedure.

[0047] As described above, the present invention ad-
vantageously manages resources efficiently since it is
possible to recognize the existence of transmission data
during packet data transmission between a BS and an
MS in a GSM mobile communication system. As a re-
sult, power consumption between the BS and the MS is
reduced and a signal flow between them is simplified.

Claims

1. A method of transmitting and receiving packet data
in a mobile station of a mobile communication sys-
tem using an uplink-downlink state flag (UDSF),
which is related to a downlink state flag, the method
comprising the steps of:

monitoring the uplink-downlink state flag during
uplink packet transmission in order to transmit
uplink packet data;

performing uplink packet transmission if there
exists uplink-downlink state flag value desig-
nated in the mobile station;

determining whether the downlink state flag is
setwhen the uplink packet transmission is com-
plete; and

receiving downlink packet data in a dedicated
mode if the downlink state flag is set.

2. The method of claim 1, wherein the determining
step comprises determining if the downlink state
flag having a preset priority level is set, the method
further comprising the steps of:

storing the downlink state flag wherein the stor-
ing step comprises:

comparing priority levels of the downlink
state flag and an uplink state flag having a
preset priority level if the downlink state
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flag is set;

discontinuing the uplink transmission and
receiving downlink packet data from a base
station in a dedicated mode, if the priority
level of the uplink packet data is less than
the priority level of the downlink packet da-
ta; and

resuming the uplink transmission upon re-
ceipt of the last downlink packet data pack-
et if uplink transmission data exists;

continuing uplink packet transmission
wherein the continuing step comprises
continuing the uplink transmission if the pri-
ority level of the uplink packet data is great-
er than or equal to the priority level of the
downlink packet data.

3. A method of transmitting and receiving packet data
in a base station of a mobile communication system
using an uplink-downlink state flag comprising the
steps of:

determining if downlink packet data is generat-
ed during the receiving of uplink packet data
from a mobile station;

setting a downlink state flag in the uplink-down-
link state flag upon the determination that
downlink packet data is generated and trans-
mitting the downlink state flag in the uplink-
downlink state flag to the mobile station; and

transmitting the downlink packet data to the
mobile station in a dedicated mode upon re-
ceipt of the last uplink packet data packet.

4. The method of claim 3, wherein the downlink state
flag is set to a predetermined priority level; and

the step of transmitting the downlink state flag
further comprises:

transmitting the downlink packet data in a
dedicated mode upon request of downlink
transmission from the mobile station;

resuming uplink reception when the down-
link transmission is completed;

storing the downlink packet data until the
last uplink packet is received if the mobile
station resumes the uplink packet trans-
mission.

5. A method of transmitting and receiving packet data
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between a base station and a mobile station in a
mobile communication system using an uplink-
downlink state flag, which is related to a downlink
state flag, the method comprising the steps of:

requesting a packet channel from the mobile
station to the base station;

determining if the packet channel is available
by monitoring the state of a radio link in the
base station, and transmitting a Packet Uplink
Assignment message including the uplink-
downlink state flag from the base station to the
mobile station if the packet channel is available;
and

monitoring by the mobile station the uplink-
downlink state flag of the Packet Uplink Assign-
ment message to determine if the downlink
state flag is set, and receiving downlink packet

data from the base station in a dedicated mode
after completely transmitting uplink packet data
in the mobile station, if the downlink state flag
is set.

6. The method of claim 5, wherein:

the step of determining if the downlink state flag
is set comprises comparing by the mobile sta-
tion a preset priority level of an uplink packet
and a preset priority level of a downlink packet
when the downlink state flag is set;

the step of receiving comprises:

receiving the downlink packet data in a
dedicated mode after transmitting the up-
link packet data if the priority level of the
uplink packet data is greater than or equal
to the priority level of the downlink packet
data;

the method further comprising:

discontinuing the uplink transmission and
receiving the downlink packet data in the
dedicated mode if the priority level of the
uplink packet data is less than the priority
level of the downlink packet data; and

resuming the uplink transmission when the
downlink transmission is completed.

Patentanspriiche

Verfahren zum Senden und Empfangen von Paket-
daten in einer Mobilstation eines Mobilkommunika-



11 EP 1 248 476 B1 12

tionssystems unter Verwendung eines Uplink-
Downlink-Statusflags (UDSF), das mit einem
Downlink-Statusflag verbunden ist, wobei das Ver-
fahren die folgenden Schritte umfasst:

Uberwachen des Uplink-Downlink-Statusflags
bei Uplink-Paketsenden zum Senden von
Uplink-Paketdaten;

Durchfiihren von Uplink-Paketsenden, wenn
ein Uplink-Downlink-Statusflag-Wert vorhan-
den ist, der in der Mobilstation vorgegeben ist;

Feststellen, ob das Downlink-Statusflag ge-
setzt ist, wenn das Uplink-Paketsenden abge-
schlossen ist; und

Empfangen von Downlink-Paketdaten in einem
dezidierten Modus (dedicated mode), wenn
das Downlink-Statusflag gesetzt ist.

Verfahren nach Anspruch 1, wobei der Feststell-
schritt umfasst, dass festgestellt wird, ob das Down-
link-Statusflag mit einer voreingestellten Prioritats-
stufe gesetzt ist, und wobei das Verfahren des Wei-
teren die folgenden Schritte umfasst:

Speichern des Downlink-Statusflags, wobei
der Speicherschritt umfasst:

Vergleichen von Prioritdtsstufen des
Downlink-Statusflags und eines Uplink-
Statusflags mit einer voreingestellten Prio-
ritatsstufe, wenn das Downlink-Statusflag
gesetzt ist;

Unterbrechen des Uplink-Sendens und
Empfangen von Downlink-Paketdaten von
einer Basisstation in einem Direkt-Modus,
wenn die Prioritatsstufe der Uplink-Paket-
daten niedriger ist als die Prioritatsstufe
der Downlink-Paketdaten; und

Wiederaufnehmen des Uplink-Sendens
beim Empfangen des letzten Downlink-Pa-
ketdatenpaketes, wenn Uplink-Sendeda-
ten vorhanden sind;

Fortsetzen des Uplink-Paketsendens, wo-
beider Schritt des Fortsetzens das Fortset-
zen des Uplink-Sendens umfasst, wenn
die Prioritatsstufe der Uplink-Paketdaten
hoher ist als die Prioritatsstufe der Down-
link-Paketdaten oder dieser entspricht.

3. Verfahren zum Senden und Empfangen von Paket-

daten in einer Basisstation eines Mobilkommunika-
tionssystems unter Verwendung eines Uplink-
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Downlink-Statusflags, das die folgenden Schritte
umfasst:

wahrend des Empfangens von Uplink-Paket-
daten von einer Mobilstation Feststellen, ob
Downlink-Paketdaten erzeugt werden;

Setzen eines Downlink-Statusflags in dem
Uplink-Downlink-Statusflag, wenn festgestellt
wird, dass Downlink-Paketdaten erzeugt wer-
den, und Senden des Downlink-Statusflags in
dem Uplink-Downlink-Statusflag zu der Mobil-
station; und

beim Empfang des letzten Uplink-Paketdaten-
paketes Senden der Downlink-Paketdaten zu
der Mobilstation in einem Direkt-Modus.

4. Verfahren nach Anspruch 3, wobei das Downlink-

Statusflag auf eine vorgegebene Prioritatsstufe ge-
setzt wird; und

der Schritt des Sendens des Downlink-Status-
flags des Weiteren umfasst:

Senden der Downlink-Paketdaten in einem
dezidierten Modus beim Anfordern von
Downlink-Senden von der Mobilstation;

Wiederaufnehmen des Uplink-Empfan-
gens, wenn das Downlink-Senden abge-
schlossen ist;

Speichern der Downlink-Paketdaten, bis
das letzte Uplink-Paket empfangen ist,
wenn die Mobilstation das Uplink-Paket-
senden wieder aufnimmt.

Verfahren zum Senden und Empfangen von Paket-
daten zwischen einer Basisstation und einer Mobil-
station in einem Mobilkommunikationssystem unter
Verwendung eines Uplink-Downlink-Statusflags,
das mit einem Downlink-Statusflag verbunden ist,
wobei das Verfahren die folgenden Schritte um-
fasst:

Anfordern eines Paketkanals von der Mobilsta-
tion zu der Basisstation;

Feststellen, ob der Paketkanal verfigbar ist, in-
dem der Status einer Funkverbindung in der
Basisstation Giberwacht wird, und Senden einer
Paket-Uplink-Zuweisungsmitteilung, die das
Uplink-Downlink-Statusflag enthalt, von der
Basisstation zu der Mobilstation, wenn der Pa-
ketkanal verfiigbar ist; und

Uberwachen des Uplink-Downlink-Statusflags
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der Paket-Uplink-Zuweisungsmitteilung durch
die Mobilstation, um festzustellen, ob das
Downlink-Statusflag gesetzt ist, und Empfan-
gen von Downlink-Paketdaten von der Basis-
station in einem dezidierten Modus nach voll-
stédndigem Senden von Uplink-Paketdaten in
der Mobilstation, wenn das Downlink-Status-
flag gesetzt ist.

6. Verfahren nach Anspruch 5, wobei:

der Schritt des Feststellens, ob das Downlink-
Statusflag gesetzt ist, Vergleichen einer vorein-
gestellten Prioritatsstufe eines Uplink-Paketes
und einer voreingestellten Prioritatsstufe eines
Downlink-Paketes durch die Mobilstation um-
fasst, wenn das Downlink-Statusflag gesetzt
ist;

der Schritt des Empfangens umfasst:

Empfangen der Downlink-Paketdaten in
einem dezidierten Modus nach dem Sen-
den der Uplink-Paketdaten, wenn die Prio-
ritdtsstufe der Uplink-Paketdaten hoher ist
als die Prioritatsstufe der Downlink-Paket-
daten oder ihr entspricht;

wobei das Verfahren des Weiteren umfasst:

Unterbrechen des Uplink-Sendens und
Empfangen der Downlink-Paketdaten in
dem Direkt-Modus, wenn die Prioritatsstu-
fe der Uplink-Paketdaten niedriger ist als
die Prioritétsstufe der Downlink-Paketda-
ten; und

Wiederaufnehmen des Uplink-Sendens,
wenn das Downlink-Senden abgeschlos-
sen ist.

Revendications

Procédé d'émission et de réception de données en
paquets dans une station mobile d'un systéeme de
communication mobile utilisant un drapeau d'état
de liaison montante - liaison descendante (UDSF),
qui estlié a un drapeau d'état de liaison descendan-
te, le procédé comprenant les étapes consistant a :

examiner le drapeau d'état de liaison montante
- liaison descendante pendant I'émission de
paquets de liaison montante, dans le but
d'émettre des données en paquets de liaison
montante;

effectuer une émission de paquets de liaison
montante s'il existe une valeur de drapeau
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d'état de liaison montante - liaison descendan-
te désignée dans la station mobile;
déterminer si le drapeau d'état de liaison des-
cendante est instauré lorsque I'émission de pa-
quets de liaison montante est achevée; et
recevoir des données en paquets de liaison
descendante en un mode dédié si le drapeau
d'état de liaison descendante est instauré.

Procédé selon la revendication 1, dans lequel I'éta-
pe de détermination comprend la détermination du
fait que le drapeau d'état de liaison descendante
ayant un niveau de priorité fixé a I'avance est ins-
tauré ou non, le procédé comprenant en outre les
étapes consistant a :

stocker le drapeau d'état de liaison descendan-
te, I'étape de stockage comprenant :

la comparaison de niveaux de priorité du
drapeau d'état de liaison descendante et
d'un drapeau d'état de liaison montante
ayant un niveau de priorité fixé a I'avance,
si le drapeau d'état de liaison descendante
est instauré;

l'interruption de I'émission de liaison mon-
tante et la réception, en un mode dédié¢, de
données en paquets de liaison descendan-
te provenant d'une station de base, si le ni-
veau de priorité des données en paquets
de liaison montante est inférieur au niveau
de priorité des données en paquets de
liaison descendante; et

la reprise de I'émission de liaison montante
a la réception du dernier paquet des don-
nées en paquets de liaison descendante,
s'il existe des données d'émission de
liaison montante;

continuer I'émission de paquets de liaison
montante, |'étape de continuation compre-
nant la continuation de I'émission de
liasison montante si le niveau de priorité des
données en paquets de liaison montante
est supérieur ou égal au niveau de priorité
des données en paquets de liaison des-
cendante.

Procédé d'émission et de réception de données en
paquets dans une station de base d'un systeme de
communication mobile utilisant un drapeau d'état
de liaison montante - liaison descendante, compre-
nant les étapes consistant a:

déterminer si des données en paquets de
liasison descendante sont générées pendant la
réception de données en paquets de liaison
montante provenant d'une station mobile;

fixer un drapeau d'état de liaison descendante
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dans le drapeau d'état de liaison montante -
liaison descendante, sous I'effet de la détermi-
nation du fait que des données en paquets de
liaison descendante sont générées, et émettre
vers la station mobile le drapeau d'état de
liaison descendante dans le drapeau d'état de
liaison montante - liaison descendante; et
émettre les données en paquets de liaison des-
cendante vers la station mobile, en un mode
dédié, ala réception du dernier paquet de don-
nées en paquets de liaison montante.

Procédé selon la revendication 3, dans lequel le
drapeau d'état de liaison descendante est fixé a un
niveau de priorité prédéterminé; et

I'étape d'émission du drapeau d'état de liaison
descendante comprend en outre :

I'émission des données en paquets de liaison
descendante en un mode dédié en cas de de-
mande d'émission de liaison descendante pro-
venant de la station mobile;

la reprise de la réception de liaison montante
lorsque I'émission de liaison descendante est
achevée;

le stockage des données en paquets de liaison
descendante jusqu'a ce que le dernier paquet
de liaison montante soit regu, si la station mo-
bile reprend I'émission de paquets de liaison
montante.

Procédé d'émission et de réception de données en
paquets entre une station de base et une station
mobile dans un systéme de communication mobile
utilisant un drapeau d'état de liaison montante -
liaison descendante, qui est lié a un drapeau d'état
de liaison descendante, le procédé comprenant les
étapes consistant a :

demander un canal de paquets de la station
mobile vers la station de base;

déterminer sile canal de paquets est disponible
en examinant I'état d'une liaison radio dans la
station de base, et émettre un message d'As-
signation de Liaison Montante de Paquets, in-
cluant le drapeau d'état de liaison montante -
liaison descendante, de la station de base vers
la station mobile, si le canal de paquets est dis-
ponible; et

examiner par la station mobile le drapeau d'état
de liaison montante - liaison descendante du
message d'Assignation de Liaison Montante de
Paquets, pour déterminer si le drapeau d'état
de liaison descendante est instauré, et recevoir
des données en paquets de liaison descendan-
te provenant de la station de base, en un mode
dédié, aprés avoir complétement émis des don-
nées en paquets de liaison montante dans la
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station mobile, si le drapeau d'état de liaison
descendante est instauré.

6. Procédé selon la revendication 5, dans lequel :

I'étape de détermination du fait que le drapeau
d'état de liaison descendante est instauré ou
non comprend la comparaison par la station
mobile d'un niveau de priorité fixé a l'avance
d'un paquet de liaison montante et d'un niveau
de priorité fixé a I'avance d'un paquet de liaison
descendante, lorsque le drapeau d'état de
liaison descendante est instauré;

I'étape de réception comprend :

la réception des données en paquets de
liaison descendante en un mode dédié
aprés I'émission des données en paquets
de liaison montante, si le niveau de priorité
des données en paquets de liaison mon-
tante est supérieur ou égal au niveau de
priorité des données en paquets de liaison
descendante;

le procédé comprenant en outre :

I'interruption de I'émission de liaison mon-
tante et la réception des données en pa-
quets de liaison descendante dans le mo-
de dédié si le niveau de priorité des don-
nées en paquets de liaison montante est
inférieur au niveau de priorité des données
en paquets de liaison descendante; et

la reprise de I'émission de liaison montante
lorsque I'émission de liaison descendante
est achevée.
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